We present a simple theoretical model for the diffusion of free carriers in layered semiconducting compounds, for which a small concentration of dopants (guest layers) disturb the system conductance, resulting in a strong anisotropy across and along the layers, which depends on the temperature of the system, as well as on the barrier lowering caused by the applied voltage. This model is based on diffusion via random walks of free particles, with the guest layers acting as barriers hindering free motion. By considering the probability of overcoming the barriers, we derive a formula for the current in terms of the guest concentration, barrier height, and temperature. Experimental results from previous studies for the system ZnIn&S4..Zn&In&SS concerning the anisotropic conductivity, its temperature and voltage dependence, as well as computer simulations are in excellent agreement with this model.
In layered semiconducting compounds the electrical conductivity perpendicular to the layers is often severely influenced either by a slipping of successive layers with respect to each other, or by the presence of layers which have a difFerent stoichiometry than the host compound.T hese planar defects are termed compositional faults. In Fig. 1 such a case is shown with guest layers presented by thick planes between the layers of the host compound, which are presented by thin planes. The guest layers generally possess a difFerent structure than the host planes. Therefore, the lattice periodicity is disturbed along the z axis, and they act as potential barriers, limiting the motion of the free carriers in the space between them. Such a schematic is given in Fig. 2 During a walk of n steps, a particle succeeds to overcome a barrier ng times. The number of the successful passes ng is monitored as a function of the total steps (time) n,. In this way, we estimate the number of carriers that contribute to the conductivity of the crystal in the perpendicular direction (a~). To estimate the quantity ng, we observe that after a walk of n steps, a particle meets nc barriers. Since it has a probability p = e to overcome these barriers we conclude that 
The shift d represents in fact the logarithm of the anisotropy ratio n, since by de6nition nbepb lna = inn -lnnb+ ln -, P Pb (4) where p, represents the mobility of the carriers for zero barrier height, and pb is the mobility of the carriers for a crystal which contains barriers. The mobility is known to be, in general, structure dependent. The anisotropy ratio n can be easily derived, as a function of both the applied voltage and the system temperature. the ratio p, /ps represents the structure induced mobility anisotropy. Since the concentration of barriers in the crystal is indicative of the structure of the crystal the term in(p/pq) will correspond to the term -inc of Eq. (2). In Fig. 3 a is plotted as a function of V/N (full line) and also as a function of E/k~T (dotted line). Both lines are based on Eq. (2). The points are the results of the experimental measurements.
Note that for E/k~T equal or less than unity (in other words the thermal energy of the carriers is equal to or higher than the barrier height) the anisotropy ratio n does not equal unity, but rather tends to a constant value. This discrepancy can be explained in terms of the mobility anisotropy, which as seen from Eqs. (2) and (4), always adds a constant background value to n, of the order of 10 -100, as already reported.F rom Fig. 3 , where n is plotted as a function of E/k~T we can make the following conclusions: 
